トーリック タヨウタイ ノ Kリロン ト トツ タメンタイ ヘンカングン ノ リロン ト ソノ オウヨウ by 西村, 保三
Titleトーリック多様体のK理論と凸多面体(変換群の理論とその応用)
Author(s)西村, 保三












([6, Chapter 2] ) Morelli [4] ,
, $K$ ,





1.2 , $\mathbb{C}^{n}$ , $\mathbb{C}P^{n}$
$N\cong \mathbb{Z}^{n}$ , $v_{i}\in N(i\in I)$ , $n$
$N_{B}=N\otimes \mathbb{R}$
$\sigma=\angle v_{I}$
$:= \{\sum_{:\in I}r:v_{i}|r_{i}\geq 0\}$
, ( $O$ ) $N$
1.3 $O$ $N$ $\Delta$ ,
1. $\sigma\in\Delta$ $\tau$ $\sigma$ , $\tau\in\Delta$ ,
2. $\sigma,$ $\tau\in\Delta$ , $\sigma\cap\tau$ $\sigma$
$T=(\mathbb{C}^{*})^{n}$ , $\hat{T}\cong \mathbb{Z}^{n}$ , $=Hom_{\mathbb{Z}}(\hat{T}, \mathbb{Z})$
1.4 $n$
$\Delta$ $X_{\Delta}$ $X_{\Delta}$
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1.5 1. $X_{\Delta}$ , $\Delta$ $| \Delta|:=\bigcup_{\sigma\in\Delta}\sigma=\hat{T}_{R}^{0}$
2. $X_{\Delta}$ , $\Delta$
, $\Delta$ 1
$\Delta(1):=$ { $\sigma\in\Delta|$ dim $\sigma=1$ } “ ” $h$ : $\Delta(1)arrow \mathbb{Z}$ ,
$X_{\Delta}$ $E_{h}$ $\Delta$
$\hat{T}$ ( ) $\mathcal{P}_{h}:=\{x\in\hat{T}_{R}|(v_{i}, x)\leq h_{i}\}$ ( :
) $r$ $\sigma=\angle v_{I}\in\Delta(r)-$ , $\mathcal{P}_{h}$ $\sigma$
$F_{\sigma}:=\{x\in\hat{T}_{R}|(v_{1}, x)=h_{i}(i\in I)\}\subset \mathcal{P}_{h}$
1.6 (Demazure) $\mathcal{P}_{h}$ $\{F_{\sigma}|\sigma\in\Delta(n)\}$ $n$
( ) , $E_{h}$
, $X_{\Delta}$
1.7 $N\cong \mathbb{Z}^{n}$ , $N_{R}$
$L(N):=$ { $\sum_{i=1}^{k}n:1_{P_{i}}|n_{i}\in \mathbb{Z},$ $P_{1}$ : }\subset Map(NR, $\mathbb{Z}$)
$L(N)$ $N$ $\mathcal{L}(N):=L(N)/N$
$L(N),$ $\mathcal{L}(N)$ ([7] )
$P,$ $Q$ , Minkowski $P+Q:=\{x+y|x\in P, y\in Q\}$ ,
$1_{P}\cdot 1_{Q}=1_{P+Q}$ $L(N)$ $\lambda$- $\lambda_{t}(1_{P})=1+1_{P}\cdot t$
\mbox{\boldmath $\lambda$}
$X_{\Delta}$ $E$ $H^{i}(X_{\Delta},E)$
, $H^{i}(X_{\Delta}, E)\underline{\simeq}\oplus_{m\in\hat{T}}H^{:}(X_{\Delta}, E)_{m}$ Euler $m$
$\chi_{m}$ $\chi_{m}(E)=\sum_{:}(-1)^{:}$ dim $H^{i}(X_{\Delta}, E)_{m}$
1.8 (Morelli [4]) $I_{T}$ : $K_{T}(X_{\Delta})arrow L(\hat{T})$ $I_{T}$
$I:K(X_{\Delta})arrow \mathcal{L}(\hat{T})$ $\lambda$-
$I_{T}(x)(m/k)=\chi_{m}(\Psi^{k}(x))(x\in K_{T}(X_{\Delta}), m\in\hat{T}, k\in N)$
1.9 $h:\Delta(1)arrow \mathbb{Z}$ $E_{h}$ , $I_{T}([E_{h}])=1_{\mathcal{P}_{h}}$
$I_{T}$ , $K_{T}(X_{\Delta})$
( ) , $I_{T}([E_{h}])=1_{\mathcal{P}_{h}}$ \mbox{\boldmath $\lambda$}




2.1 $M$ $2n$ , $T=(S^{1})^{n}$
, $M^{T}$ $M$ 2
, $S^{1}$ ,
$M$ $M_{1},$ $\cdots,$ $M_{d}$ , $M$
2.2 ,
2.3 $N\cong \mathbb{Z}^{n}$ $\Sigma$ , $I\in\Sigma$
$N$ $C(I)$ ,
(1) $C( \min\acute{\Sigma})=\{O\}$ ;
(2) $I\leq J(I, J\in\Sigma)$ , $C(I)$ $C(J)$ ;
(3) $J\in\Sigma$ , $\{I\in\Sigma|I\leq J\}$ $C(J)$
$\Sigma^{(k)}:=$ { $I\in\Sigma|$ dim $C(I)=k$} $k$ , 2 $’\supset$
“ ” $w^{\pm}$ ; $\Sigma^{(n)}arrow \mathbb{Z}\geq 0$ 3 $\Delta=(\Sigma, C, w^{\pm})$
2.4 $\Delta$ , $\Sigma=\Delta,$ $C=id,$ $w^{+}=1,$ $w^{-}=0$ $\Delta=$ ($\Delta$ , id, $w^{\pm}$)
15 , [2, \S 2]
( ) ,
, ,
2.5 $\Delta=(\Sigma, C, w^{\pm})$ 1 “ ”
$h$ : $\Sigma^{(1)}arrow \mathbb{Z}$ $\mathcal{P}=(\Delta, h)$ (
$F_{1}=\{x\in N_{R}^{0}|(x,v_{i})=h:\}(i\in\Sigma^{(1)}, C(i)=\angle v_{t})$ $\mathcal{P}=(\Delta, F))$
$M$ $E$ , lChern $c_{1}^{T}(E)= \sum_{:}h_{i}\xi_{1}$
($\xi_{i}\in H_{T}^{2}(M)$ $M_{1}$ Poincare ) $h$ : $\Sigma^{(1)}arrow \mathbb{Z}$
$\mathcal{P}=(\Delta, h)$
$\Delta$ , $h:\Delta(1)arrow \mathbb{Z}$ $E_{h}$
$\hat{T}$
$\mathcal{P}_{h}$ [5] ,
$\mathcal{P}$ , $\overline{DH}_{P}\in L(\hat{T})$
10
( ) $\Delta$ $h;\Sigma^{(1)}arrow \mathbb{Z}$ $\mathcal{P}=(\Delta, h)$
$I\in\Sigma^{(n)}$ , $n$ $C(I)=\angle v_{I}$ ,
$\{v_{i}\in\hat{T}^{0}|i\in I\}$ , $F_{I}$ $:= \bigcap_{i\in I}F_{2}$ $C(I)$
$C(I)^{0}=\angle_{i\in I}u_{1}^{I}\subset\hat{T}_{\mathbb{R}}$ ( $\{u_{i}^{I}\}$ $\{v_{i}\}$ $(v_{j},$ $u_{i}^{I})=\delta_{1j}$ )




$\eta\in p_{\mathbb{R}}\wedge$ , [7, Theorem 1]
$\overline{DH}_{\mathcal{P},\eta}$ , $\alpha(\mathcal{P})$ $\eta$




) , $\Delta$ ([5, Proposition 3.4] )
2.6 $\mathcal{P}=(\Delta, h)$ $\overline{DH}_{\mathcal{P},\eta}$ ( $\eta$ ) $\overline{DH}_{\mathcal{P}}$ ,
Duistermaat-Hrkmt
2.7 1. $\Delta$ , $h:\Delta(1)arrow \mathbb{Z}$
, $\mathcal{P}=(\Delta, h)$ $\overline{DH}_{\mathcal{P}}=1_{\mathcal{P}_{\hslash}}=I_{T}([E_{h}])$
2. Karshon-Tolman [3] , 2- $\omega$ (
Delzant )
, , $\overline{DH}_{\mathcal{P}}\in L(\hat{\text{ }})$
$\mathcal{P}$ $M$ $E$ Duistermaat-Heckman
, $K_{T}(M)$ , $K_{T}(M)$ , $\overline{DH}$
$\lambda$- $I_{T}$ : $K_{T}(M)arrow L(\hat{\text{ }})$ $I:K(M)arrow \mathcal{L}(\hat{\text{ }})$
$M$ $(*)$
$(*)$ $M$ $H^{*}(M)$ 2
, $M$ , $\Delta$ Stanley-Reisner $\mathbb{Z}[\xi_{1}, \cdots,\xi_{d}]/(\prod_{:\in I}\xi_{i}|I\not\in\Sigma\rangle$
([2, Proposition 92] ) , $M_{i}$ $\nu_{i}$
11
(s.t. $c_{1}^{T}(\nu_{i})=\xi_{i}$ ) $K_{T}(M)$ , $\lambda$- $I_{T}$ : $K_{T}(M)arrow$
$L(\hat{T})$ $I$ : $K(M)arrow \mathcal{L}(\hat{\text{ }})$ Morell 18
,
2.8 $M$ $(*)$ ( [1])
$\lambda$- $I_{T}$ : $K_{T}(M)arrow L(\hat{\text{ }})$ $I:K(M)arrow \mathcal{L}(\hat{T})$
2.9 $K$ , ( $\Delta$ Stanley-Reisner
) [8]
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